Creatine kinase variants. Report on the workshop conference of the German Society for Clinical Chemistry held on September 19 to 21, 1982 in Tübingen, FRG.
It was the aim of the workshop to summarize present knowledge of the variant creatine kinases in human blood. Discussion was centered on the nature, measurement, and clinical significance of these variants. On the basis of the presented results, the different creatine kinase variants can be classified as follows: Normal size variants (80000 Daltons). These originate from postsynthetic modifications of the three dimeric isoenzymes creatine kinase-MM, MB or BB. The M subunit can be transformed by a serum constituent and these modifications result in at least three different creatine kinase-MM and two creatine kinase-MB variants, which still show catalytic activity. The mechanism of the postsynthetic alterations of creatine kinase-BB seems to be more complex: In vitro incubation of this isoenzyme even in a non-serum matrix changes its electrophoretic mobility and decreases activity. In vivo there is evidence that on the one hand intact creatine kinase-BB molecules are directly removed from the circulation. On the other hand, however, inactive creatine kinase-BB-protein is reported to occur in serum. Variants with higher molecular weights (greater than 200000 Daltons). These are termed macro creatine kinases. Macro creatine kinase type 1 comprises the immunoglobulin-bound creatine kinase isoenzymes. Of these immune complexes, IgG-linked creatine kinase-BB is well known and has been described in detail, whereas the occurrence of creatine kinase-MM-containing macro creatine kinases is still questionable. Macro creatine kinase type 1 is found in the blood of about 2% of all hospitalized patients. It occurs mainly in elderly women, but it is not known whether it has any special clinical significance. Macro creatine kinase type 2 is the term for an oligomeric form of mitochondrial creatine kinase released after breakdown of mitochondria in liver, heart and some tumours. After treatment with urea this oligomeric form is converted into a normal sized, dimeric creatine kinase-MiMi. Macro creatine kinase type 2 is found exclusively in seriously ill patients, and may occur in more than 3% of all hospitalized patients. This classification of the creatine kinase variants seems logical, since it takes into account the nature of the creatine kinase variants, and it permits the classification of all atypical creatine kinases described in the literature. As quantification and differentiation now become possible, further experimental and clinical investigations should provide the information necessary for a better understanding of the physiology and pathobiochemistry of these multiple forms of creatine kinase.